SUPPLEMENTAL EXPERIMENTAL PROCEDURES
GST pull-down and immunoprecipitation GST pull-downs and immunoprecipitations were performed as described (Runko and Sagerstrom, 2003; Vlachakis et al., 2001) . GST, GST-Meis3, GST-HDAC1 and GST-CBP were expressed in the BL21 bacterial strain and purified using Glutathione Sepharose 4B resin (GE Healthcare). Preliminary experiments (not shown) indicated that amino acids 1620-1877 of CBP bind robustly to Pbx4 and PG1 Hox proteins, hence this fragment was used for binding experiments in Fig. 4 . Antibodies used for immunoprecipitation and Western blotting include anti-HA (Roche, Catalog # 11583816001), anti-Myc (Roche, Cat # 11667149001) and anti-Flag (Sigma-Aldrich, Cat # F1804).
Microinjections, in situ hybridization and quantitative RT-PCR (qRT-PCR)
mRNAs for injections were synthesized in vitro using the Ambion SP6 mMessage mMachine kit. ∆PBCA2 (700pg), ∆PBCA2* (700pg), ∆PBCB5 (500pg), ∆PBCB5* (500pg), PBCAB (500pg), meis3 (500pg), ∆NMeis3 (500pg) and myc-HDAC1 (500pg) were microinjected into 1-to 2-cell stage zebrafish embryos. Development of embryos was monitored and staged according to (Kimmel et al., 1995) . Protocol for whole-mount in situ hybridizations and probes were described previously (Choe et al., 2002; Choe and Sagerstrom, 2005; Vlachakis et al., 2001) . For qRT-PCR, total RNA was extracted from dissected posterior-most parts of embryos using TRIzol reagent (Invitrogen). Superscript Reverse Transcriptase (Invitrogen) was used to synthesize 1 st strand cDNA which was then subjected to quantitative PCR using QuantiTect SYBR Green PCR mix (Qiagen) with gene specific primers (Supp. Table 1 ). PCR amplification was quantified by a DNA Engine Opticon (MJ Research) instrument and the relative amount of mRNA was compared to a control gene (ornithine decarboxylase 1) run at the same time.
Chromatin immunoprecipitation (ChIP)
ChIPs were performed based on protocols published previously (Salma et al., 2004) with minor modifications. Briefly, zebrafish embryos younger than 24 hpf were dechorionated manually and dissociated into single cells using P200 micro pipetter tips in 240ul of PBS. Embryos older than 24hpf were instead incubated with 40 units of collagenase (Invitrogen) for 15 minutes at 37 o C in order to make single cells. 480ul PBS was added and the dissociated cells were cross-linked with 20ul of 37% formaldehyde (1% final) for 5 minutes (except 10 min was used for anti-HDAC1 and anti-CBP antibodies) at room temperature. Cross-linking was stopped by adding 740ul 2M glycine (pH7). Cells were pelleted by centrifugation, resuspended in 200ul ChIP lysis buffer (50mM Tris (pH 8.1), 10mM EDTA, 1% SDS) and sonicated on ice using a Cole Parmer ultrasonic processor to yield 200-1000 bp DNA fragments. Samples were centrifuged and supernatants were diluted 10 times with IP buffer (16.7 mM Tris (pH 8.1), 167 mM NaCl, 0.01% SDS, 1.1% Triton X-100, 1.2 mM EDTA). 1% of total sample volume (Input) was set aside for normalization. Samples were pre-cleared with 80ul of 50% Protein-A or -G Agarose (Roche, Upstate/Millipore) slurry containing 20ug sonicated salmon sperm DNA and bovine serum albumin (1mg/ml) for 1 hour at 4 o C. The appropriate antibody was added to pre-cleared samples and incubated over night at 4 o C. Control ChIPs were carried out with pre-immune serum or by omitting the antibody. Antibodies used for ChIPs include: Anti-acetyl-Histone H4 (Upstate/Millipore, Cat # 06-866), Anti-Histone H4 (Millipore, Cat# 05-858), anti-Hoxb1b (raised in rabbit against bacterially expressed Hoxb1b), antiPbx4 (Choe and Sagerstrom, 2005), anti-Meis3 (Vlachakis et al., 2001) , anti-HDAC1 (Santa Cruz Biotechnology, Inc, Cat # sc-6299x), anti-Myc (Roche, Cat # 11667149001) and anti-CBP (Santa Cruz Biotechnology, Inc, Cat # sc583x). Immune complexes were collected by adding 30ul of 50% Protein-A or G Agarose for 1 hour at 4 o C, followed by washing once each with wash A (20mM Tris (pH 8.1), 2mM EDTA, 1% Triton-X, 0.1% SDS, 150mM NaCl), wash B (20mM Tris (pH 8.1), 2mM EDTA, 1% Triton-X, 0.1% SDS, 500mM NACl), wash C (10mM Tris (pH 8.1), 1mM EDTA, 1% NP-40, 1% sodium deoxycholate, 0.25% lithium chloride), and twice with wash D (10mM Tris (pH 8.1), 1mM EDTA). Immune complexes were eluted by adding 200ul of elution buffer (0.1M sodium bicarbonate, 1% SDS) and incubation at room temperature for 15 minutes. To reverse the cross-links, 20ul of 5M sodium chloride was added at 65 o C overnight and DNA was purified using the QIAquick PCR Purification kit (Qiagen). To detect specific promoter sequences, quantitative PCR was performed with purified DNAs using QuantiTect SYBR Green PCR mix (Qiagen) and promoter specific primers (Supp. Table  1 ). Primers 1+2, 5+6 and 42+43 amplify the regions containing the Meis/Pbx/Hox binding sites in the hoxb1a, hoxb2a and krox20 promoter/enhancers, respectively, and were used to score recruitment of Meis3, Pbx4, Hoxb1b, HDAC and CBP to these promoters. Primers 3+4, 7+8, 9+10, 11+12, 13+14 and 40+41 amplify a region immediately upstream of the hoxb1a, hoxb2a, otx1, pax2, β−actin and krox20 promoters, respectively, and were used to quantify histone H4 acetylation at these promoters. Control amplifications using primers to the hoxb1a ORF (38+39), did not yield signals above background. PCR amplification was quantified by a DNA Engine Opticon (MJ Research) and normalized to the corresponding input sample (1% of total input). Background amplification from ChIPs using preimmune serum or no antibody control was subtracted (except in Figures 1 and 3 where background was less than 1% of signal). Data is presented as the average of a minimum of three experiments with error bars indicating standard deviation. Statistical significance was determined using the Student's t-test in Microsoft Excel. (D) ChIP analysis reveals that total histone H4 levels at the hoxb1a and hoxb2a promoters are not affected when the PBCAB dominant negative construct is used to interfere with Meis function. (E) ChIP reveals that Pbx and Meis protein occupancy is reduced at the hoxb1a promoter when Meis activity is disrupted by the PBCAB dominant negative construct. Hoxb1a/b occupancy may also be affected, but the effect is not statistically significant (p > 0.5). 
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